Gravity data have been processed in the Douala sedimentary sub-basin in a section consisting of a set of 116 gravity data points located between latitudes 3˚03'N and 4˚06'N and longitudes 9˚00'E and 10˚00'E. The established Bouguer anomaly fields and the Residual anomaly fields, extracted by upward continuation at an optimum height of 30 km, were both characterized by considerably high positive anomalies. These anomalies showed many ring-like positive gravity anomaly contour lines in the study region. Gravity gradients were analysed using the multi-scale horizontal derivative of the vertical derivative (MSHDVD) method, and this excluded the existence of fault lines across this region. Amplitude spectrum was used to estimate the potential field source at a depth of about 4.8 km. The ideal body theory capable of handling sparse data contaminated with noise was applied along a 50.2 km WWS-EEN profile to determine a density contrast of 0.266 g/cm 3 . Using these results as constraints, 2.5 D modelling carried out along this profile presented two major blocks with density contrast of 0.266 g/cm 
Introduction
The region under study goes from longitudes 9˚00'E to 10˚00'E and latitudes SNH (1999) in: [9] ). which together with the Kribi-Campo sub-basin makes up the Douala/KribiCampo sedimentary basin, one of the major basins of the Cameroon Atlantic basin. The Douala/Kribi-Campo basin is also part of the broader Aptian salt basin of Equatorial West Africa [1] . To the North of the Douala sub-basin is the Cameroon Volcanic Line (CVL) [2] [3] [4] while the Kribi-Campo sub-basin is located to the south. The Douala/Kribi-Campo basin has been shown to have the shape of a half-graben [5] . Some other studies have identified a zone with isogals oriented NNW-SSE to N-S, zones of positive anomalies reaching maximums of 30 mgal which are ring-like and present E-W gradient of approximately 2.2 mgal/km [6] [7] ; which could be as a result of an uplift of dense material that forms a dome with small material [7] . In another study along Bouguer gravity profiles [7] , two major structures were located: one being a half-dome of mantle material and the other a pillar of high density rocks. The work of Ndikum et al. [8] along a NW-SE profile brought to light an anomalous body below this basin which was shown to be probably an intrusive igneous block with density 2.77 g/cm 3 .
In this study, 2.5D gravity modelling will be carried out along a WWS-EEN oriented profile with the aim of obtaining more information on the existing structures found in the sub-surface region of the Douala sub-basin.
Geological & Tectonic Settings
The Douala sub-basin lies between latitudes 3˚03'N and 4˚06'N and longitudes 9˚00'E and 10˚00'E, covering a total surface area of 12,805 km 2 ( Figure 1 ). It has a crescent shape which starts from the south-eastern border of Mount Cameroon with the onshore part of about 70 km wide (in the N20E direction) and extends throughout the Atlantic coast showing a gradual decrease in width of the onshore part towards the South up to Londji (located to the North of Kribi). The eastern limit of the sub-basin is the late Proterozoic Pan-African belt. The gradual North-South opening of the South Atlantic is linked to the formation of the Douala sub-basin, which resulted in the diachronism of deposits from South to North and a temporal and spatial variation of sedimentary environments along the West African coast [10] . According to Reyre [11] , Hoffman [12] & Njike [5] , an explanation to the half-graben form of the Douala sub-basin is in its creation which could have been controlled by an E-W distension that could have provoked the complete rupture between the African & South American continents giving rise to the opening of the South Atlantic.
The basic stratigraphy of the Douala sub-basin is interpreted to comprise of pre-rift, rift, transition and drift megasequences related to the tectonic evolution over African cratonic basement and associated Atlantic margin. On the other hand, the regional stratigraphy and tectonics can be summarized in four main phases of evolution related to pre, syn and post-rift separation of Africa from South America [1] . Its lithostratigraphy consists of seven major Formations related to its geodynamic and sedimentary evolution [13] 
Data Processing & Interpretation

Residual Field
Gravity data constituted of 116 data points with positions located between latitudes 3˚03'N and 4˚06'N and longitudes 9˚00'E and 10˚00'E were used for this study. Upon interpolation on a 100 by 100 square grid with spacings of 0.0285 in longitude axis and 0.0250 in latitude axis, a Bouguer anomaly map having contour interval of 12 mGal was generated ( Figure 2 ). Very high positive anomaly values attaining a peak of 104.1 mGal was observed toward the NW section of the study area.
The residual field produced from more localised sources with short wavelengths, which usually are found at shallow depths was obtained by separation of the regional & residual fields in the Bouguer data by employing the Upward continuation method & Analytical method by least squares.
The upward continuation method is similar to low-pass filtering for it is used to remove high frequency contents from data. Upward continuation was carried out by using the program Fourpot, version 1.3 by Markku Pirttijärvi [18] . In order to carry out upward continuation on gravity data, the maximum height, h 0 , Figure 2 . Bouguer anomaly map with study area indicated by black rectangle.
to be used has to be determined. This height is known as the optimum upward continuation height. This optimum height was obtained using the empirical method [19] to be equal to 30 km.
The analytical method by least squares practically likens a regional field of order n to a polynomial of degree n. Regional fields of different orders are therefore generated and the one that best fits the data is retained. In this study, correlation between regional fields that were generated for polynomial orders from n = 1 to n = 10 and the regional field obtained at the optimum continued height of 30 km was carried out in order to determine the highest correlation factor. The maximum correlation factor of 0.99 was obtained for a polynomial order of n = 4.
The residual field thus obtained under these conditions was interpolated using the Kriging method to yield a 100 × 100 square grid with longitude and latitude spacings of 0.0285 and 0.0250 plotted with a contour interval of 5 mGal [8] .
These residual fields are characterised by many ring-like positive gravity anomaly contour lines in the study region.
Gradients were analysed for this residual field using the Multi-Scale Horizontal Derivative of the Vertical Derivative (MSHDVD) method [20] which did not contain any emphasis of quasi-linear contacts or quasi-circular contacts thus ex-cluding the existence of fault lines across this region.
When spectral analysis for source-depth estimation was carried out using the program Fourpot version 1.3, the result obtained on the residual field at the upward continuation height of 30 km suggest that the depth of the potential field source is about 4.8 km.
Ideal Body Solution
The ideal body theory which characterizes the extremal solution with the smallest possible maximum density was originally developed by Parker [21] [22].
This theory is of much assistance in the fundamental problem of non-uniqueness encountered in the interpretation of gravity anomaly data. This is even the case when the solution set is bounded by physical or geologic constraints.
The ideal body theory is based on the basic philosophy that when a data set admits an infinite solution set, as is the case with potential fields, like the gravity field, properties common to all solutions are sought and as such definite information about the unknown true solution is derived.
In the specific case of gravity data, the maximum absolute value of the density contrast of the source constituting bounds on the uniform norm was treated by
Parker. There exists a unique solution with the smallest possible uniform bound when a data set and a region in which a source is confined are considered. For all possible sources in that region of confinement, this source is attributed the term "ideal body" and its norm is the greatest bound on the maximum absolute value of all sources fitting the data. Consequently, any solution (as well as true one) must somewhere reach or exceed this bound [8] .
Because the analysis of gravity ideal-body is especially well suited for handling sparse data contaminated with noise, for finding useful, rigorous bounds on the infinite solution set, and for predicting accurately what data need to be collected in order to tighten those bounds, it is an excellent reconnaissance exploration tool [23] .
The program, IDB2, developed by Huestis and Ander [24] was used to obtain the ideal body solution in this study. The ideal body solution was obtained along a 50.2 km WWS-EEN profile (QQ') ( Figure 3 ) using the following six (6) The initial run of the program such that the ideal body touches the bottom of the volume indicated that the greatest lower bound on the density contrast of the source is equal to 0.266 g/cm 3 (see Figure 4) . Using this value, this method suggests through other runs & analysis that the minimum thickness of the ideal body should be 5.1 km while the maximum depth to the top of the ideal body is estimated at 11.5 km. This value & the shape of the ideal body plot (Figure 4) are very useful as they will serve as constraints for modelling.
2.5D Modelling
2.5D modelling has been carried out on the residual field using the program Figure 3 . Residual field plot in the study area showing WWS-EEN profile (QQ') and another profile (PP') used in previous studies [8] .
GRAV2DC [25] . This program offers the possibility to interactively design a geological model in the form of a polygon whose gravity signature correlates with the observed anomalies. 2.5D modelling was carried out with this program using as constraints the value of the density contrast (0.266 g/cm 
Discussions
The 2.5D model derived from the high gravity values found in the region of study as contained on the bouguer anomaly and the residual anomaly maps ( Figure 2 and Figure 3 ) showed a considerable good match between the observed field and the calculated field ( Figure 5 ). Of the two major bodies present on this model, the step-like shaped block with density contrast of 0.266 g/cm 3 is very probably an intrusive body whose top lies at a depth of about 4.25 km which is approximately equal to the value of 4.8 km suggested by spectral analysis and considerably lesser than the maximum value of 11.5 km suggested by the ideal body solution. The body also has an average thickness of about 26 km (with its base lying at about 30.25 km) which is in agreement with the suggestion by the ideal body solution that the minimum thickness of the body is 5.1 km. This intrusive body with density contrast of 0.266 g/cm 3 which in its alignment is not completely vertical, but elongates and varies in steps horizontally will have a density of about 2.77 g/cm 3 considering the sedimentary background with average density of 2.5 g/cm 3 [25] . This implies that the intrusive body is of igneous origin. This totally agrees with the results of Ndikum et al. 2014 [8] which located an igneous intrusive body with similar characteristics along a NW-SE profile. Along the NW-SE profile, the body was found to have a thickness of about 26.9 km with its base at a depth of about 32.8 and its top at depth of about 5.9 km. Concerning the body with the shape of a pillar and having a density contrast of 0.266 g/cm 3 , a similar analysis will suggest a density of about 2.77 g/cm 3 . This body, along the QQ' profile, had an estimated length of 6 km moving from (9˚45.6'E, 4˚57.2'N) to (9˚48.5'E, 4˚58.6'N) at a depth of about 10.77 km. This is in great agreement with the results of the study of Koumetio et al. [7] which identified a pillar of upper mantle formation with depth of about 14 km. This pillar according to this result was located approximately between longitudes 9˚46'E to 9˚56'E and had its basement merges with the limit between mantle and crust of the Congo Craton. This surely explains why the pillar shaped body in this work has a base which goes beyond the crust-mantle boundary.
Furthermore, the many ring-like positive gravity anomaly contour lines seen in the study area on the Bouguer anomaly map (Figure 2 ) do agree with the results of Roussel and Lecorche [26] and Koumetio et al. [7] whose similarities suggested a more extensive movement that would have affected the whole of West African coast.
Conclusion
Bouguer anomaly fields have been extracted from a set of 116 gravity data points located between latitudes 3˚03'N and 4˚06'N and longitudes 9˚00'E and 10˚00'E.
These Bouguer fields were then processed at an upward continuation height of 30 km to obtain Residual fields which were characterised by high positive values. 
